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For CORSIKA School

USB stick distributed with CORSTKA/ with
=% airshowerMovies : some examples
= archives

% CORSIKA v6.970 (+QGSJETII dat files)

% COAST v4.1

% CONEX v2.3i

% REAS 3

% ROOT (has to be installed for tomorrow exercises)

=% documentations
= exercises

%+ REAS
- yseful Stuff

< various small text and code (not necessary for school)
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For CORSIKA School

USB stick distributed with CORSTKA / with

Make sure, you have ROOT installed on your system
Get ROOT from ftp://root.cern.ch/root/root_v5.28.00.source.tar.gz
or use the tar file provided on the USB stick

On Ubuntu/Debian or similar systems it is better to use the package manager (apt-
get) to install root. Take care to include the "dev" packages, too!

If you want (or have) to to install from source, consider
http://root.cern.ch/drupal/content/build-prerequisites before you start! After
unpacking

define ROOTSYS shell environment variable
run plain "./configure"” in root unpacked directory

"make" (this can run ~hour, depending on your machine, so make sure ROOT is
installed BEFORE the exercises)
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http://root.cern.ch/drupal/content/build-prerequisites
http://root.cern.ch/drupal/content/build-prerequisites

For CORSIKA School

USB stick distributed with CORSTKA/ with
=% airshowerMovies : some examples
= archives

% CORSIKA v6.970 (+QGSJETII dat files)

% COAST v4.1

% CONEX v2.3i

% REAS 3

% ROOT (has to be installed for tomorrow exercises)

=% documentations
= exercises

%+ REAS
- yseful Stuff

< various small text and code (not necessary for school)
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How does it work ?

PAST : options (part of Fortran code) selected manually with CVZ
= Not universal and not developed any more

since 2005 : automake/autoconf standard GNU installation scheme
= options selected by precompilation commands (C-like in Fortran)

= machine dependent options and compilation selected
automatically

= call of conf i gur e and nake done by external shell script :

% Ccorsi ka-i1nstall :userinterface for installation

- sometimes problem with newest Linux distribution (cor si ka-
| nstal |l doesn't follow strictly the GNU format)

2009 : 100% GNU compatible scripts : coconut
= same user interface but technically different
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How does it work ?
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How to install CORSIKA ?

Dowloading and unpacking the code :

-+ ftp cor si ka- 6970. tar. gz (and QGSDAT- | | - 03 for QGSJETII model)
fromftp://ftp-ik.fzk.de/ pub/corsikal/ve90

= unpack using:tar -zxvf corsika-6970.tar. gz
-+ move QGSDAT-11-03 tocorsi ka-6970/ run/
= enter subdirectory : cd corsi ka-6970/

“Normal” Linux distribution with gcc and g77 (orgfortran):
- use directly : . / coconut

=+ select options (see following)

Different compiler :
-+ use the standard $F77, $FFLAGS, $CC,
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Fle Edit View Terminal Help

create an executable of a specific CORSIKA version
Please read the documentation for a detailed description
of the options and how to use 1it.

Try './coconut -h' to get some help about COCONUT
Use './coconut ert' to enable additional configuration steps.

(press 'Enter' to select an option followed by "[DEFAULT]" or "[CACHED]")

em doe support 64bit binaries.

pporTed in 32bit mode (because of

b1t mode [D HULT]
1ler default ('-m84' on a G4bit machine)

- restart
x - exlt make

{only one choice possible): 2

mpatible mode 7

mp<flb1e with 32b1t machines only with GFORTRAN v=

(only one choice possible): JJ

Compatibility Mode

System check the compilation mode of
your machine

- Choose between 32 bits or 64
bits compilation

<+ choose 2 if you don't know
and don't care about

compatibility

<% no problem with 64 bits if
DAT file reader compiled
the same way.

Recent gfortran allows 32 bits output

with 64 bits compilation

= best option if available

<% compatible with older simu.
<% smaller disk space
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Models Selection

Flle Edit View Terminal Help

First selection is the high energy
; (enlarged commons) [DEFALLT] hadronic interaCtion mOdel :

-+ See other talks on models to
select the most suitable for your

X - exit make

(only one choice possible): a p pI icati O n

< up-to-date:
iocklo precision togy e @ EPOS and QGSJETII
3 o 1o < references:
@ QGSJETO01 and SIBYLL 2.1

x - exit make

Iionl'g._u' one choice pos_:s:ible}l: — SpeCiaI use:
SELECTED : GHEISHA
@ others

wrich doector geanetry do youhave 7 Low energy hadronic interaction model

1 - horizontal flat detector array [DEFAULT]

2 - non-flat (volume) detector geometry .

3 - vertical string detector gecirnetr'g.r i DO not fo rg et to defl ne $ FL UPRO
" it make (installation path) to use FLUKA

(only one choice possible):
SELECTED : HORI ZONT AL
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Geometry Selection

Flle Edit View Terminal Help

Which high energy hadronic interaction model do you want to use ? Detector geometry (Only Change the

- DPMIET 2.55
s .57 angular distribution of showers)

01C (enlarged commons) [DEFAULT]

£ + Horizontal flat detector
T (KASCADE, Pierre Auger Obs,...)

- restart
X - exit make

[ I SV I N

~

(only one choice possible):
SELECTED : QGSJETOL

Which low ener ronic interaction model do you want to use 7 - Non-flat (VOI u me) deteCtor
.- - GHET: |:C10L-lb].e-préi;j:E:it)ﬂ:' [DEFALLT] B (Magic HESS )

- URQMD 1.3cr

- restart
x - exit make

(only one choice possible):

= Vertical String detector
(AMANDA, IceCube, Antares, ...)

Which detector geometry do you have ?
1 - horizontal flat detector array [DEFAULT]
2 - non-flat (volume) detector geometry
3 - vertical string detector geometry

r - restart
X - exlt make

(only one choice possible):
SELECTED : HORI ZONT AL
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Geometry Selection

Detector geometry (only change the
angular distribution of showers)

= Horizontal flat detector
(KASCADE, Pierre Auger Obs,...)

< Non-flat (volume) detector
(Magic, HESS,...)

+ [ o s1nb

= Vertical String detector
(AMANDA, IceCube, Antares, ...)
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Geometry Selection

Detector geometry (only change the
angular distribution of showers)

= Horizontal flat detector
(KASCADE, Pierre Auger Obs,...)

* [ o sinb - cosb

< Non-flat (volume) detector
(Magic, HESS,...)

+ [ o s1nb

cos® = Vertical String detector
) (AMANDA, IceCube, Antares, ...)
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Geometry Selection

Detector geometry (only change the
angular distribution of showers)

= Horizontal flat detector
(KASCADE, Pierre Auger Obs,...)

* [ o sinb - cosb

< Non-flat (volume) detector
(Magic, HESS,...)

cosB ‘\\# g [ X 83716’

= Vertical String detector
L (AMANDA, IceCube, Antares, ...)

G__d_“D [ oc(d/2)m-sinf - (cos® +4/7-1/d- sind)
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Cherenkov Light

Fle Edit View Terminal Help

Which addl‘rlona] CORSIKA program options do you need ? .
or rectalar dtc 1 — Cherenkov for rectangular grid

ty & qLHn‘rum eH

al a‘rrno phere ’run tions I‘rat;h; interpolation) = Cheren kOV array at grOu nd

(us 1nq berrﬂ ohr C-routines)

) oty o st s 2 — Cherenkov for det. system (IACT)

J :::I version IF’LI ITSH2I (only for s 1ncﬂe events:]'

8 - interaction test version (only for 1st interaction) .
) - SLANT depth instead of vertical depth for longi-distribution s H ESS, Maglc I
- CURVED atmosphere version
version

n <% with extension for more

HISTos & THIN (instead of particle file)

) Auger-info file instead of dbase file 1 1 I
e i informations on particles
- Auger Cherenkov longitudinal distribution

- ;ggpgfv, T — 3 — atmospheric corrections (CEFFIC)

e P = suppression of part of the

: STACK IN;u. ._.eu._.ar:::'mm;? no prim.?r'}: partiu:‘::le Cheren kOV phOtonS (USG tO Speed'
- Prl ary ngL_l‘rrlr?c Vers with HERWIG (NUFRIM) up SlmUIatlonS)

"\mg op‘rlon
- 'HHPMEd parti au lepton version with PYTHIA

e e * light absorption in
atmosphere
< mirror reflectivity
(ot ke % quantum efficiency

(multiple selections accepted, leading '-' removes option):

- Kk Flnl h tion *+* [DEFALLT]
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Options

Fle Edit View Terminal Help

Which additional IKA program options do you need ?

Cherenkov version for rectangular de‘re.*rorlgrid 4 —_— Exte rnal atmosphere

2 - Cherenkov version for telescope m (using bernlohr TACT C-routines)

- apply atm. absorption, mirror refl vity & quantum eff, 5 Th' .

- external atmosphere functions (table interpalation) - In n I ng

(using bernlohr C-routines)
- THINning version .
- NEUTRINO version = Needed for hlgh energy
- shower PLOT vercion I'PLI"'ITSH'I I'onhu for =inq1e events) . . .
L (g simulations to save time and

-5 pth 1nstead o’r vertical depth for longi-distribution d' k
- CURVED atmosphere ver;mn IS Space

o

]~

L T = =R U I

ot percle e 6 — Neutrino version

se file

ibutin = add neutrino into list of particle

riment output Cherenkov photons

CEFFIC THIN) 7 _ P L OT S H

le output file
tion version (obsolete)

i it thinning I t k (LI t " f th
- STACK INpu of secondaries, no prlmar\' particle =& On y O ma e a pIC ure O e
- : : utrino version with HERWIG (NUPRIM)

ZIUITpu‘r file Shower

{1ng option

o o

lepton version with PYTHIA

p
: b.rel-iIE;TDP.Y of mu .rnother and grandmother 72 _ PLOTSH2

= more compact output for
PLOTSH (need some special library)

(multiple tions accepted, leading '-' removes option):
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Options

Fle Edit View Terminal Help 8 - InteraCtion teSt

Which additional CORSIKA program options do you need ?

Cherenkov version for rect 3 tector grid I f- t . t t. t I t
_herenkou version for tel&_ope em (using bernlohr IACT C-routines) . On y IrS In eraC |On O p O
3 - apply atm. absorption, mirror reflectivity & quantum eff,

e:-:tern.al atmosphere functions (table interpolation) pa rti CI e d iStri b utio n S (h bOO k)

(using bernlohr C-routines)
- THINning version

6 - NELTRINO versi | _. 9 _ Slant

n (PLOTSH) (only for :.1_ng1_e_e\.rent:.,l
) SL;';r\ﬁl;;éptiw ins:1;e.aci ;f \rer:tiu::-:.;l dept;-for-1;0;;i-di;:tribution = IongltUdInaI prOfIIe aS a funCtIOn

- CURVED atmosphere version

> - DU particles vers of slant depth and not vertical
; HISTos & THIN (instead of par‘rl le file) depth (d efault)

- Huger info file instead of dbase file
f - Auger-histo file & THIN
Auger Cherenkov longitudinal distribution

: PRESHOWER version for EeV ga » - a - CU rved

1ment output Cherenkov photons
ERENKOV CEFFIC THIN)

dlsrt{. e output file e Use a Curved atmosphere

tion version (obsolete)

i e instead of flat (default)

- STH' K INput of secondaries, no primary particle
ry neutrino version | 11'h HERWIG (NUPRIM)

ticl UT t file
ks : i oo <+ needed for large angles
= (] d pa lepton version with PYTHIA
s - preHISTORY o’r muons: mother and grandmother H (>700)

- TAU LEPton version with PYTHIA
b — Upward
e + track particle going upward

X - exit make

(multiple selections accepted, leading '-' removes option): : — aIIOWS upwa rd gOing
showers
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Options

Fle Edit View Terminal Help C - VieW_Cone
Which addl‘rlona] CORSIKA program options do you need . . .
= restrict primary angle generation

ty & qLHn‘rum eH

: al a‘rrno phere ’run tlons I‘rat;h; interpolation) to a Cone arou nd a given

(us 1nq berrﬂ ohr C-routines)

direction

rsion (PLOTSH) (only for single events)
0T (C) version (PLOTSH2) (only for single events)

é..--lnter.;-‘;n:::tior: t;st version (only for 1st interaction) - g tO be used for atm OSpheriC

) - SLANT depth instead of vertical depth for longi-distribution

I:Z:UIT:.‘:’EIE:I .az:rno here ver;:ion Ch e re n kOV d ete Cto rS .

version

] n
HISTos & THIN (instead of particle file) d - ANAH IST

fo file instead of dbase file

'. ﬂugér-histo file & THIN : : . . .
- Auger Cherenkov longitudinal distribution = pIOt Va ”OUS pa rtICIe d |Str|bUt|OnS
- PRESHOWER version for EeV g

ment output Iherenl-::iou photons from air Shower in thOk file

_EPENhH” CEFFIC THIN)

_1-0n -\.rer-1.0n (obsolete) L -t d . I f L D F
thinning — O n g | u I n a p r'o : ,
- STAC I-. INpu. secondaries, no primary particle

- prl ary ngu‘rrlr?c version with HERWIG (NUPRIM) ti me, Weig ht,
0 - ROOT pe C L u
cung eption e — Auger info file

- 'HHPMEd parti au lepton version with PYTHIA
s - preHISTORY of muons: mother and grandmother

TAU LEPton version with PYTHIA - SpeCIal OUtpUt flle on generated
2 o Finish selection ++ [oEPALT showers (primary parameters)

- restart

X - exlt make f _— Auger-hiStOS
(multiple selections accepted, leading '-' removes optilon): . .
" " J p = hbook file but with many layers
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Options

Fle Edit View Terminal Help

Which additional CORSIKA program options do you need ? A Ch k I f
- Cherenkov version for rectangular detector grid g - uger eren OV Ong . pro .
2 - cherenkov version for telescope system (using bernlohr IACT C-routines)
- apply atm. absorption, mirror reflectivity & quantum eff. t f ” . I t- b t t-
- 8 al atmosphere functions (table interpolation) i no U S“ I |U a |On u “ I Ie
(using bernlohr C-routines)

- THINning version Consu m i ng

- NEUTRINO version
- shower PLOT version (PLOTSH) (only for single events)

- shower PLOT(C) version (PLOTSH2) (only for single events) h PRESHOWE R
- 1nteraction test version (only for lst interaction)

- §|_m~rr depth 1nstead of vertical depth for longi-distribution . .
e ;er;f’*‘eie = preshowering of gamma primary
\ HISTo & THIN (instead of par‘rl le file) before atmosphere

- Auger fro ’r1 le 1n~‘read of dbase file
- Buger-histo file & THIN

q - ALJger Cherenkov longitudinal distributien i _ STACEE

ER version for EeV gammas

L = cherenkov photons as used by

ticle output file

INp:’rGI}W?ETEEZ:EE;:: :E:T"N:;rn]e the STACEE experiment
| — COMPACT output

|

]~

[

—+— 0 o0 T @ O o0

1mary neutrino version with HERWIG (NUPRIM)

[ S

TRACKing option
tau lepton version with PYTHIA

Y o‘rrnuo : mother and grandmother —p COm paCt OUtpUt flle to be used

- TAU LEPton version with PYTHIA

for low energy showers with few
particles at ground

ex1it make

(multiple selections accepted, leading '-' removes option): D
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Options

Fle Edit View Terminal Help

k — annist test

Which addl‘rlona] RSIKA program options do you need ?
¢ ctor grld

. ing bernlohr TACT C-routines) h'
vity & quantum eff, = nOt Ing

 1nterpolation)

(using bernlohr C-routines)
- THINning version I —_ LPM effect

6 - NEUTF’INII version

rsion (PLOTSH) (only for single events)

) version (PLOTSH2) (only for single events) — Only if no thinning and high

version Ionh or 1st interaction)

ISb;!\lDdt:E;IElefead of vertical depth for longi-distribution energy Showers (Wlth thlnnlng,

here version

LPM included)

ysis HISTos & THIN (instead of particle file)
» - Auger-info file instead of dbase file
f - Auger-histo file & THIN m —_— STACKI N
g - Auger Cherenkov longitudinal distributien
- F’F’ESHI WER ver»mn for EeV gam

R e i i = start shower with a list of particle

F’ENl'\I W CEFFIC THIN)
particle output file
ection version (obsolete)

et g < first interaction given by

- STACK INpu t of secondaries, no primary particle

ki ino version with HERWIG (NUPRIM) extern al p rog ram (N eutrino.. )

cle OUTput file

ACK1ng option n — N U P RI M
Lepton version with PYTHIA

- preHISTHPY of mu mother and grandmother

.-_:THU LEPton version _. / g use HERWIG to have neutrino aS
primary particle

< only primary neutrino will
interact

(multiple selections accepted, leading '-' removes option):
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Fle Edit View Terminal Help

Which additional CO

noLn

~

[

T WO

d-
=
.f

- LPM-effect

(multiple selec

- Auger-info file
- Buger-histo file & THIN

IKA program options do you need ?
ngular detector grid
em (usi
ply atm. absorption, mirror r vity & quantum eff,
rnal atmosphere functions (table interpalation)
(using bernlohr C-routines)

Cherenkov version for rec

- THINning version
- NEUTRINO version
- sh
- shower PLOT(C) version (PLOTSH2) (only for single events)
- 1nteraction t
- SLANT depth instead of vertice
- CURVED atmosphere version
- UPWARD parti

jer PLOT version (PLOTSH) (only for single events)

version (only for 1st interaction)
L depth for longi-distribution

cles version

ad of particle file)
ead of dbase file

EFFIC THIN)
le output file
tion version (ohsolete)
without thinning
{ INput of ser 5, no primary particle
' trino version with HERWIG (NUPRIM)

TRACKing option
' lepton version with PYTHIA
mother and grandmother

- #%% F1nish selection *** [DEFALLT]

- restart
- exlt make

epted, leading '-' removes option): D

Options ...

o — ROOTOUT

= produce the DAT file in ROOT
format using COAST

o — ROOTRACK

= appear only if COAST is
Installed

ng bernlohr TACT C-routines)

=% to use COAST as external

package for shower analysis
(see R. Ulrich talk)

e o
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Options

Fle Edit View Terminal Help

Which additional CORSIKA program options do you need ? CHARM
- Cherenkov version for rectangular detector grid q -
2 - cherenkov version for telescope system (using bernlohr IACT C-routines)
- apply atm. absorption, mirror reflectivity & quantum eff. t k d d . PYTHI
- external atmosphere functions (table interpolation) =5 raC an ecay USIng A
(using bernlohr C-routines)

- Titing verson charmed particles produced by

- NEUTRINO version

- shower PLOT version (PLOTSH) (only for single events) Q( ;SJ ETO1 Or DPMJ ET 2 55
wer PLOT(C) version (PLOTSH2) (only for single events) .

- Showe
- 1nteraction test version (only for lst interaction)

: Sbg[\EDdiE‘th;E;:agesflzsr‘rical depth for longi-distribution S . E H ISTO RY
- UPHARD pam. : vers
TN insted of prticle i) = to get information about mother

- Auger fro ’r1 le 1n~‘read GT dba»e file

- Auger-histo file & THIN D and grandmother partiCIeS Of

- Auger Cherenkov longitudinal distribution

osrinen oot Corankoy photas muons arriving at ground (using

ERENKOV CEFFIC THIN)

icle ot file MUADDI keyword)

ction version (obsolete)

noLn

~

[

—+— 0 o0 T @ O o0

ct without thinning

TACK INput of secondaries, no primary particle t TAU LEP
1mary neutrino vers%qn with HERWIG (NUFRIM) —
;P."I:I:Ki-ng tipfion .
- CHAR bicl Htau Lepton version with PYTHIA e for Tau |ept0n propag atlon and
s - preHISTORY of muons: mother and grandmother .
t - TAU LEPton version with PYTHIA decay (USl ng PYTH IA)

ex1it make

(multiple selections accepted, leading '-' removes option): D
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Other Options

Fle Edit View Terminal Help

Which additional CORSIKA program op'r10n~ do you need ?

w

~ o~

i O oo

n for telesce | .. "1g.berrﬂ.ohr IACT C-routines) y - reset SeleCtion

absorption, mirror reflectivity & quantum eff.
rnal atmosphere functions (table interpolation)
(using bernlohr C-routines)

:LE&’?EE:LE.:EE:iE:} N z — Finish selection
--1n‘rer-1.u ‘rmri ‘re: ; ’ror 1st 1n1:;ar;' .it;n.ll. ) * jUSt preSS “return” key

- SLANT depth instead of vertical depth for longi-distribution
- CURVED atm '

> - PR p%r | r — restart

| of particle file)

e Huqer info ’r11e 1n~1'e-id o‘r db-Ma file —p from the beginning (mOdel

f - Auger-histo file & THIN

- Auger Cherenkov longitudinal distribution Selectlon)

- PRESHOWER version for EeV gam

L - STACEE ex perlrnem' output Cherenkov photons

CEREMKOV CEFFIC THIN) 1
e X — exit make

1on version (obsolete)
t 'I1H out thinning 5 t . t II t-
::ondar s, no primary particle S Op InS a a |On
with HERWIG (NUPRIM)
I...IUTput Tl le
TRACKLng option

- CHARMed part u lepton version with PYTHIA
- preHISTORY of muons: mother and grandmother

- TAU LEPton version with PYTHIA

[DEFALLT]

(multiple selections accepted, leading '-' removes option): D
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If Cherenkov

fe it ieu Tl il Che. longitudinal distribution

- Photons counted only in the step where emitted [DEFAULT]

Cherenkov light vertical (longitudinal) distribution option ? — d iffe rential (prOd . per bin)

> - Photons counted in every step down to the observation level
(compatible with old v ns but 1nefficient) 5 : t t d : b'
3 - No Cherenkov light distribution at all In eg ra e SU' I l In In

- restart

X - exit make i none

(only one choice possible):
SELECTED : INTCLOMGSTD

Che. light emission

= refraction index wavelength
independent

= refraction index wavelength
dependent

< emission angle change at
low energy
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Source and Compilation

Fle Edit View Terminal Help

tion 1s finished. How do
f - Compiling and remove tempo
mp1le and

By default the program is compiled

= answer “n” (no) only if you
know why !

ng build s

1ng host

ing for a compat

1ng whether build environment
g for a thread-safe mkdir -p...
g for g

Source file not saved by default
= using “k” source (after

compiler default output file name . )
o ua s cros corrting. - o precompilation) can be saved
' if you want to see what is

really used in the code

compiler... yes

. yes
. none needed

. GNU

compiler... yes

C - CPP
ing for a sed that does not truncate output... /b1
ing for grep that handles long lines and -e... /bin/grep
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ing auge
1ng augerhi

cerenkov lon

L profile... (cached) no

. (cached) no

itrino production (NUPRIM)... (cached) no
(cached) no
cached) no
do not compile SIKA compilefile... (cached) no
to keep the d) no
ting bernlohr/Makefile
ting dpmje f1

System Check

System check important only if
something goes wrong ...

Please send it with your email if
you have unsolved problem
during your installation.

In case of incompatible option or
missing declaration (like path
variables) an error message
appears here and program stops

<% no compilation !

If you can't solve the problem,
please send us screen output
and config.status file.
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Fle Edit View Terminal Help

:[2] : Entering dir
‘home/p1ero

/run/corsik
read thin'

d_thin
/bin

aving directory " /home/pieroc
ing install in
e[l]: Entering

Leaving directory °/home/piero
Nothing to be done for "1

Installation Complete

If no compilation problem

%+ CORSIKA installed in the
run/ subdirectory

= follow instructions and enjoy
CORSIKA'!
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Time Selection

Fle Edit View Terminal Help

Date and time :
= Available only in expert mode

G 01C (enlarged commons) [CACHED]
- QGSIETII.3

\féﬁLéLfl; — COCODUt —e

o T Wy B ol W I O

~

- restart

et e = Used only to print date in output
(only one choice possi : .
éELE[)Z:TEEI p 0] 0 fl Ie

< default correct in most of
the case
S <+ try something different only
fonly one choics possible); in case of problem before
R or after compilation when
“‘date” appears.

onfigure
c 1f this one fails) [DEFAULT]
and_time routine
routine
outine
5 - date and time for IBM risc
5 - old date routine for pgf77

- restart
x - exit make

(only one choice possible): ||
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